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The innovative screening method for simultaneous cultivation of uncultureds and testing their
target functions and activities
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The objective of this study is to develop a new high-throughput screening method that can
simultaneously realize the cultivation of uncultivable microorganisms and the screening of useful
microorganisms. In this method, unculturable microorganisms are first cultivated by a novel
method called gel microdroplet (GMD) aggregation cultivation, and then approximately 108
independent cultures can be sequentially tested for function-based screening. A screening system
based on antimicrobial activity was constructed as a POC for this method. Lactobacillus, which
produces antibacterial bacteriocins, was used as a model microorganism. First, Lactobacillus were
cultured in a GMD, followed by co-culturing with GFP-expressing sensor bacteria in the GMD.
The GMD, in which the sensor bacteria were killed by bacteriocin and the fluorescence intensity
was attenuated, was sorted by a cell sorter. The result Lactobacillus-encapsulated GMDs could be
selectively sorted suggests that this method is effective for screening microorganisms possessing

antibiotic activity and for screening a variety of uncultivated but useful microorganisms.
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